Characterization of a second functional gene cluster for the catabolism of phenylacetic acid in Pseudomonas sp. strain Y2.
Pseudomonas sp. strain Y2 is a styrene degrading bacterium that mineralises this compound through its oxidation to phenylacetic acid (PAA). We previously identified a complete gene cluster (paa1 cluster) for the degradation of phenylacetate, but, surprisingly, some paa1 deletion mutants were still able to catabolize styrene (STY) suggesting that this strain contained a second catabolic pathway. We report here the characterization of a second and novel paa2 gene cluster comprising 17 genes related to the catabolism of phenylacetate. We have identified a new gene (paaP) that is most likely involved in a transport process. Remarkably, the organization of the paa2 gene cluster is more similar to that of Pseudomonas putida KT2440 than to the paa1 gene cluster. Two new genes of undefined function were located inside the paa2 cluster. Sequence comparison between the paa2 genes and the paa1 and paa clusters of Pseudomonas sp. strain Y2 and P. putida KT2440, respectively, revealed a similar degree of divergence among the three sets of genes. Differences in the gene organization between paa1 and paa2 clusters of Pseudomonas sp. strain Y2 can be explained by an independent evolutionary history, probably associated with the adjacent sty genes. Deletion of either the first (paa1) or the second (paa2) gene cluster did not affect the ability of strain Y2 to grow in phenylacetate, whereas the deletion of both clusters led to the loss of this ability. The co-existence of two functional gene clusters for the degradation of phenylacetic acid in a bacterium has not been reported so far.